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ABSTRACT: 

PURPOSE: To prevent the production of a bypass signal having a sense of 
incongruity by cancelling a hybrid or sound bypass signal independently of 
hand-free talking or handset talking. 

CONSTITUTION: Digital adders 105a, 105b add a pseudo echo signal to a bypass 
signal to implement arithmetic processing to cancel the echo signal. Adaptive 
echo cancellers 1 12a, 1 12b generate a pseudo echo signal to be sent to the 
adders 105a, 105b respectively while optimizing them. A controller 1 13 
confirms the result of echo cancelling operation by the adders 105 a, 105b and 
gives an optimizing command to the adaptive echo cancellers 1 12a, 1 12b. 
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Furthermore, the controller 113 selects a receiver amplifier 1 10/a speaker 
amplifier 108 according to a hand-free control signal and adjusts the gain of a 
microphone amplifier 115. 
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CLAIMS 
[Claim(s)] 

[Claim 1] The echo canceller equipment used for the migration telephone set transmit the telephone set 
side wireless transmission voice electric wave acquired by changing a transmission voice sound to a 
transmission sound signal by the transmission microphone, and becoming irregular about a subcarrier by 
this transmission sound signal while reproducing with a receiver the receiving sound signal acquired by 
receiving and restoring to a pair opposite-side wireless transmission voice electric wave which is 
characterized by to provide the following, and which has been transmitted from the opposite section in a 
receiving voice sound to said opposite section This echo canceller equipment is an adder which 
performs data processing which adds a telephone set side false echo signal to said transmission sound 
signal which is for negating a circumference lump signal of telephone set side sound with which said 
receiving voice sound turned to said transmission microphone, and includes said circumference lump 
signal of telephone set side sound, and negates said circumference lump signal of telephone set side 
sound. An adaptation echo canceller generated while optimizing said telephone set side false echo signal 
sent out to said adder based on said receiving sound signal A controller which checks the echo can 
selling result of an operation by said adder, and takes out optimization directions to said adaptation echo 
canceller 

[Claim 2] It is echo canceller equipment according to claim 1 which is equipped with the following, said 
controller answers a handsfree control signal, and is characterized by adjusting gain of said microphone 
amplifier with a gain control signal while directing to change said receiving sound signal from said 
receiver side to said receiver loudspeaker side to said switching circuit. Said migration telephone set is a 
receiver loudspeaker. A switching circuit for changing this receiver loudspeaker and said receiver 
Microphone amplifier which amplifies a transmission sound signal outputted from said transmission 
microphone 

[Claim 3] The echo canceller equipment used for the migration telephone set transmit the telephone set 
side wireless transmission voice electric wave acquired by changing a transmission voice sound to a 
transmission sound signal by the transmission microphone, and becoming irregular about a subcarrier by 
this transmission sound signal while reproducing with a receiver the receiving sound signal acquired by 
receiving and restoring to a pair opposite-side wireless transmission voice electric wave which is 
characterized by to provide the following, and which has been transmitted from the opposite section in a 
receiving voice sound to said opposite section This echo canceller equipment is an adder which 
performs data processing which adds a pair opposite side false echo signal to said receiving sound signal 
which is echo canceller equipment for negating a circumference lump signal of the pair opposite side 
with which said telephone set side wireless transmission voice electric wave received in said opposite 
station turns, and is acquired, and includes said circumference lump signal of the pair opposite side, and 
negates said circumference lump signal of the pair opposite side. An adaptation echo canceller generated 
while optimizing said pair opposite side false echo signal sent out to said adder based on said 
transmission sound signal A controller which checks the echo can selling result of an operation by said 
adder, and takes out optimization directions to said adaptation echo canceller 

[Claim 4] It is echo canceller equipment according to claim 3 which is equipped with the following, said 
controller answers a handsfree control signal, and is characterized by adjusting gain of said microphone 
amplifier with a gain control signal while directing to change said receiving sound signal from said 
receiver side to said receiver loudspeaker side to said switching circuit Said migration telephone set is a 
receiver loudspeaker. A switching circuit for changing this receiver loudspeaker and said receiver 
Microphone amplifier which amplifies a transmission sound signal outputted from said transmission 
microphone 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the echo canceller equipment used for a 

digital method migration telephone set about echo canceller equipment. 

[0002] 

[Description of the Prior Art] The migration telephone set equipped with various echo canceller 
equipments from the former is proposed. Here, with reference to drawing 2 , it explains taking the case 
of the "handsfree portable telephone" currently indicated by JP,3-1 14344, A (it is hereafter called the 
advanced technology 1). 

[0003] The aerial 101 which receives a receiving voice electric wave as a wireless receiving sound 
signal while handsfree portable telephone 100' of illustration emits a transmitting voice electric wave 
(antenna), The transmission-and-reception splitter 130 which separates spectrally the wireless 
transmitting sound signal which should be sent out to aerial 101, and a wireless receiving sound signal, 
The wireless section 13 1 which changes into a baseband receiving sound signal the wireless receiving 
sound signal separated spectrally with the transmission-and-reception splitter 130 and which changes 
both baseband transmitting sound signals into a wireless transmitting sound signal, The control section 
132 which controls a telephone set, and the variable resistor 133 into which the level of a receiving 
sound signal is changed, The receiver loudspeaker 109 and earphone 134 which change into a receiving 
voice sound the receiving sound signal outputted from a variable resistor 133, The transmission 
microphone 1 14 which changes a transmission voice sound into a transmission sound signal, and the 
sidetone circuit 135 which leaks a transmission sound signal to the receiver loudspeaker 109 side, The 
handsfree message / hand-set message changeover switch 136 for performing the change at the time of a 
handsfree message and a hand-set message, The amplifier 137 which amplifies a transmission sound 
signal, and the echo canceller 138 which presumes the transfer characteristics of a sound echo path 
based on a baseband receiving sound signal, and outputs a false echo signal, A false echo signal is 
subtracted from the output of amplifier 137, and it has the adder 139 which outputs the above-mentioned 
baseband transmitting sound signal. 

[0004] Next, the actuation of handsfree portable telephone 100' shown in drawing 2 is explained. If a 
handsfree message / hand-set message changeover switch 136 is made into a hand-set message side, the 
sidetone circuit 135 for telling to the receiver loudspeaker 109 by making a part of transmission sound 
signal into a sidetone signal will serve as ON, and an echo canceller 138 will become off. 
[0005] On the other hand, if a changeover switch 136 is made into a handsfree message side, a sidetone 
circuit 135 will become off and an echo canceller 138 will serve as ON. An echo canceller 138 considers 
the receiver voice signal from an opposite terminal (not shown) as an input, and outputs the optimized 
false echo signal. A part of receiver voice sound from the opposite terminal reproduced by the receiver 
loudspeaker 109 is amplified with amplifier 137 as a surroundings lump and a circumference lump 
signal of sound as a circumference lump sound of sound to the transmission microphone 1 14, and it is 
supplied to an adder 139. An adder 139 deducts the false echo signal by which optimization was carried 
out [ above-mentioned ] from the circumference lump signal of sound, and negates the circumference 
lump signal of sound. The output of an adder 139 returns to an echo canceller 138, and an echo canceller 
138 optimizes a false echo signal so that the circumference lump signal of sound may become min. By 
repeating this processing, it has prevented transmitting a sound echo to an opposite terminal. 
[0006] What is described below is known as other advanced technology relevant to this invention. Even 
if a frequency offset joins a near end echo by forming the phase compensator which presumes the phase 
change of the adaptive digital filter which generates a false echo, and an echo, and modulates a false 
echo, and the adder which deducts the output of a phase compensator from the recovery output of a 
walkie-talkie in JP,3-129928,A (it being hereafter called the advanced technology 2), the "echo canceller 
for automobile telephone modems" which can fully negate the echo is indicated. 
[0007] Moreover, the means which carries out the multiplication of the variable to an input signal is 
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established before and after an echo canceller, and by updating a variable by the result as compared with 
a threshold, only when the level of an input signal is excessive, the "handsfree automobile telephone set" 
which enabled it to lower the level of an input signal is indicated by JP,3-16438,A (it is hereafter called 
the advanced technology 3). 

[0008] In the echo canceller circuit used for it in case a land mobile radiotelephone performs a handsfree 
message in JP,2-298124,A (it is hereafter called the advanced technology 4), the "echo canceller circuit" 
which can obtain a good speech quality from the time of message initiation is indicated by giving the 
function to make the period of the time of message termination to the time of message initiation, and the 
tap coefficient of ADF at the time of message termination (adaptive digital filter) hold. 
[0009] A digital-signal-processing means to set the false signal of the opposite phase which offsets 
singing based on the property of the singing path of a transmission signal or a receiver signal to JP,64- 
8 1 557,A (for it to be hereafter called the advanced technology 5) is established, and the "automobile 
telephone set" which can prevent the singing generating itself is indicated. 
[0010] 

[Problem(s) to be Solved by the Invention] Conventional echo canceller equipment is used only at the 
time of a handsfree message, and was not used at the time of a hand-set message as indicated by 
advanced technology 1 and 4. However, the circumference lump signal of sound may occur also in the 
time of a hand-set message. Moreover, when the amount of the circumference lump signal of a hybrid 
by the side of a circuit and the amount of the circumference lump signal of sound of an opposite 
terminal system increased, return sense of incongruity had the transmission voice sound which he 
uttered not related at the time of a hand-set message at the time of a handsfree message. 
[001 1] So, the technical problem of this invention cancels a hybrid and the circumference lump signal of 
sound at the time of a hand-set message, and is to offer the echo canceller equipment a surroundings 
lump signal with sense of incongruity can be prevented from generating. 

[0012] It is only that the advanced technology 2 indicates the technology of fully negating the echo even 
if a frequency offset joins a near end echo, and the technical problem which it is going to solve is 
different from this invention, case the advanced technology 3 has the excessive level of an input signal ~ 
the level of an input signal — lowering ** -- it is only indicating the technology made like and the 
technical problem which it is going to solve is different from this invention. Moreover, the advanced 
technology 5 is only indicating the technology which prevents the singing generating itself, and the 
technical problem which it is going to solve is different from this invention. 
[0013] 

[Means for Solving the Problem] While reproducing with a receiver a receiving sound signal acquired 
by receiving and restoring to a pair opposite side wireless transmission voice electric wave sent out from 
the opposite section in a receiving voice sound according to the 1 st mode of this invention It is echo 
canceller equipment used for a migration telephone set which transmits a telephone set side wireless 
transmission voice electric wave acquired by changing a transmission voice sound into a transmission 
sound signal with a transmission microphone, and modulating a subcarrier with this transmission sound 
signal to the opposite section. This echo canceller equipment A telephone set side false echo signal is 
added to a transmission sound signal which is for negating a circumference lump signal of telephone set 
side sound with which a receiving voice sound turned to a transmission microphone, and includes a 
circumference lump signal of telephone set side sound. An adder which performs data processing which 
negates a circumference lump signal of telephone set side sound, and an adaptation echo canceller 
generated while optimizing a telephone set side false echo signal sent out to an adder based on a 
receiving sound signal, The echo can selling result of an operation by adder is checked, and echo 
canceller equipment containing a controller which takes out optimization directions to an adaptation 
echo canceller is obtained. 

[0014] While reproducing with a receiver a receiving sound signal acquired by receiving and restoring 
to a pair opposite side wireless transmission voice electric wave sent out from the opposite section in a 
receiving voice sound according to the 2nd mode of this invention It is echo canceller equipment used 
for a migration telephone set which transmits a telephone set side wireless transmission voice electric 
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wave acquired by changing a transmission voice sound into a transmission sound signal with a 
transmission microphone, and modulating a subcarrier with this transmission sound signal to the 
opposite section. This echo canceller equipment A pair opposite side false echo signal is added to a 
receiving sound signal which is for negating a circumference lump signal of the pair opposite side with 
which a telephone set side wireless transmission voice electric wave received in an opposite station 
turns, and is acquired, and includes a circumference lump signal of the pair opposite side. An adder 
which performs data processing which negates a circumference lump signal of the pair opposite side, 
and an adaptation echo canceller generated while optimizing a pair opposite side false echo signal sent 
out to an adder based on a transmission sound signal, The echo can selling result of an operation by 
adder is checked, and echo canceller equipment containing a controller which takes out optimization 
directions to an adaptation echo canceller is obtained. 
[0015] 

[Function] With the echo canceller equipment by the 1st mode of this invention, the circumference lump 
signal of telephone set side sound can be negated at the time of a hand-set message. Moreover, with the 
echo canceller equipment by the 2nd mode of this invention, the circumference lump signal of the pair 
opposite side can be negated at the time of a hand-set message. 
[0016] 

[Example] Next, this invention is explained to details with reference to a drawing. 
[0017] With reference to drawing 1 , the migration communication system which has the digital method 
migration telephone set 100 containing the echo canceller equipment by one example of this invention 
and the opposite section 200 which counters this is explained. 

[0018] As everyone knows, in mobile communication, the service area covering a large range is divided 
into some, and the method of arranging a base station to each is adopted. Each divided area is called a 
wireless zone. One usable radio channel is assigned to each wireless zone out of two or more radio 
channels. 

[0019] The digital method migration telephone set 100 The telephone set aerial 101 and the receiving- 
side wireless section 102 (RX RF), The channel decoder 103, the speech decoder 104, and the 1st and 
the 2nd digital adder 105a and 105b, Digital one / analog (D/A) converter 106, and the switch (SW) 
circuit 107, The loudspeaker amplifier 108, the receiver loudspeaker 109, and the receiver amplifier 110, 
A receiver 1 1 1, and the 1st and the 2nd adaptation echo canceller 1 12a and 1 12b, It has a controller 113, 
the transmission microphone 1 14, th_e microphone amplifier 115, the analog / digital (A/D) converter 
1 16, the speech coder 1 17, the channel coder 118, and the transmitting-side wireless section (TX RF) 
119. 

[0020] The opposite section 200 is equipped with the base station aerial 220, a base station 221, the 
opposite terminal circuit 222, and the opposite terminal hand set 223. The opposite terminal hand set 
223 has a receiver 21 1 and a microphone 214. 

[0021] In the opposite section 200, with a microphone 214, the pair opposite side transmission voice 
sound uttered by the pair opposite side speaker who possessed the opposite terminal hand set 223 is 
changed into a pair opposite side transmission sound signal, is sent out to a base station 221 through the 
opposite terminal circuit 222, and is discharged from the base station aerial 220 as a pair opposite side 
wireless transmission voice electric wave here. 

[0022] In the digital method migration telephone set 100, only the signal of a channel predetermined by 
the channel decoder 103 is taken out, and the above-mentioned pair opposite side wireless transmission 
voice electric wave is decrypted by the telephone set side digital receiving sound signal by the speech 
decoder 104, after being received as a telephone set side wireless receiving voice electric wave in the 
telephone set aerial 101 and getting over in the receiving-side wireless section 102. 
[0023] Although the echo canceller equipment applied to this invention by the 1st and 2nd digital adders 
105a and 105b, the 1st and 2nd adaptation echo cancellers 1 12a and 1 12b, and the controller 1 13 is 
constituted, the actuation is explained to details later. 

[0024] A telephone set side digital receiving sound signal is supplied to D/A converter 106 through 2nd 
digital adder 105b. D/A converter 106 changes a telephone set side digital receiving sound signal into a 
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telephone set side analog receiving sound signal. A telephone set side analog receiving sound signal is 
supplied to a switching circuit 107. The switch control signal (SW CONT) supplied from a controller 
1 13 is answered, and a switching circuit 107 chooses one side for one of the receiver loudspeaker 109 
side and the receiver 1 1 1 sides so that it may mention later. When a switching circuit 107 chooses a 
receiver 1 1 1 side, a telephone set side analog receiving sound signal is supplied to a receiver 111 
through the receiver amplifier 110, and the telephone set side receiving voice sound which reproduced 
the pair opposite side transmission voice sound with the receiver 1 1 1 is obtained. When a switching 
circuit 107 chooses the receiver loudspeaker 109 side, a telephone set side analog receiving sound signal 
is supplied to the receiver loudspeaker 109 through the loudspeaker amplifier 108, and a pair opposite 
side transmission voice sound is reproduced by the receiver loudspeaker 109. 
[0025] After the telephone set side transmission voice sound uttered in the digital method migration 
telephone set 100 on the other hand by the telephone set side speaker who possessed it is changed into a 
telephone set side transmission sound signal by the transmission microphone 1 14 and is amplified with 
the microphone amplifier 115 with it, it is supplied to A/D converter 116. A/D converter 1 16 changes a 
telephone set side transmission sound signal into a telephone set side digital transmission sound signal. 
This telephone set side digital transmission sound signal is supplied to the speech coder 117 through 1st 
digital adder 105a. After encoding in the speech coder 1 17, a telephone set side digital transmission 
sound signal is changed into the signal of a predetermined channel by the channel coder 118, and a 
telephone set side wireless transmission voice electric wave becomes irregular, and it is discharged by 
the transmitting-side wireless section 119 from the telephone set aerial 101. 
[0026] In the opposite section 200, after receiving the above-mentioned telephone set side wireless 
transmission voice electric wave as a pair opposite side wireless receiving voice electric wave in the 
base station aerial 220 and getting over by the base station 221, the opposite terminal hand set 223 is 
supplied through the opposite terminal circuit 222, and the other party receiving voice sound which 
reproduced the telephone set side transmission voice sound with the receiver 21 1 in this is obtained. 
[0027] Next, the echo canceller equipment concerning this invention is explained. 
[0028] 1st digital adder 105a adds the telephone set side false echo signal generated from 1st adaptation 
echo canceller 1 12a later mentioned to the telephone set side digital transmission sound signal outputted 
from A/D converter 1 16, and performs data processing which negates the echo signal included in it from 
a telephone set side digital transmission sound signal. 1st adaptation echo canceller 1 12a is generated 
optimizing the telephone set side false echo signal sent out to 1st digital adder 105a based on the 
telephone set side digital receiving sound signal outputted from 2nd digital adder 105b. 
[0029] Similarly, 2nd digital adder 105b adds the pair opposite side false echo signal generated from 
2nd adaptation echo canceller 1 12b later mentioned to the telephone set side digital receiving sound 
signal outputted from the speech decoder 104, and performs data processing which negates the echo 
signal included in it from a telephone set side digital receiving sound signal. 2nd adaptation echo 
canceller 1 12b is generated optimizing the pair opposite side false echo signal sent out to 2nd digital 
adder 105b based on the telephone set side digital transmission sound signal outputted from 1st digital 
adder 105 a. 

[0030] A controller 1 13 checks the echo can selling result of an operation by the 1st and 2nd digital 
adders 5a and 5b, and takes out optimization directions to the 1st and 2nd adaptation echo cancellers 
1 12a and 1 12b. Moreover, a controller 1 13 makes the 1 10/loudspeaker amplifier 108 of receiver 
amplifier change by sending out a switch control signal (SW CONT) to a switching circuit 107 
according to the handsfree control signal (HF CONT) supplied from the outsid e. Correspondin g to it, a 
c ontroller 1 13 issues directions so that a gain control signal (GAIN CONT) may adjust the gain ol the ~ 

microphone_a mplitier 115. ~~ : ■ ~~ 

[003 1] A switching circuit 107 changes a receiver path in the loudspeaker amplifier 108 and the receiver 
loudspeaker 109 direction from receiver amplifier 1 10 and receiver 1 1 1 direction based on the above- 
mentioned switch control signal. 

[0032] Based on the above-mentioned gain control signal, two steps of gain settings, at the time of a 
hand-set message and a hand free message, are possible for the microphone amplifier 115. 
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[0033] Next, actuation of the digital method migration telephone set 100 containing the echo canceller 
equipment shown in drawing 1 is explained. The actuation at the time of a hand-set message is 
first. At this time, the switching circuit 107 has chosen the receiver amplifier 1 10 side, as shown in 
drawing 1 . 

[0034] As mentioned above, the telephone set side digital receiving sound signal transmitted from the 
opposite section 200 is distributed to two before D/A converter 106. One of these is changed into a 
telephone set side analog receiving sound signal with D/A converter 106, it is amplified with the 
receiver amplifier 110, and a pair opposite side transmission voice sound is reproduced with a receiver 
111. Another side is added to 1st adaptation echo canceller 1 12a from a controller 113, and is added to 
1st digital adder 105a as a telephone set side false echo signal from there. 

[0035] The part is amplified by the transmission microphone 1 14 with a surroundings lump and the 
microphone amplifier 1 15 as a circumference lump signal of telephone set side sound, and the telephone 
set side bearer talk voice sound reproduced with the receiver 1 1 1 is changed into the circumference 
lump signal of telephone set side digital sound with AID converter 116, and is applied to 1st digital 
adder 105a. In this 1st digital adder 105a, the optimized telephone set side false echo signal which is 
supplied from 1st adaptation echo canceller 1 12a and which was mentioned above is added to a 
telephone set side digital transmission sound signal including the circumference lump signal of 
telephone set side digital sound, and processing which negates the circumference lump signal of 
telephone set side sound (echo can selling) is performed. 

[0036] The echo can selling result of an operation is checked, and optimization directions are taken out 
with a controller 1 13 to 1 st adaptation echo canceller 1 12a so that the circumference lump signal of 
telephone set side sound mentioned above may be lost. 

[0037] The circumference lump signal of telephone set side sound with sense of incongruity can be 
prevented from generating by repeating the processing mentioned above. 

[0038] On the other hand, the telephone set side digital transmission sound signal acquired by carrying 
out digital conversion with A/D converter 116 makes the telephone set side transmission sound signal 
collected with the transmission microphone 1 14 distribute to two before the speech coder 117. One of 
these passes along the speech coder 1 17, the channel coder 118, and the transmitting-side wireless 
section 119, and is sent out as a telephone set side transmitting wireless electric wave from the telephone 
set aerial 101. This telephone set side transmitting wireless electric wave passes along a base station 221 
and the opposite terminal circuit 222, after being received as a pair opposite side input signal in the base 
station aerial 220, and the pair opposite side receiver voice sound which reproduced telephone set side 
transmission voice with the receiver 21 1 in the opposite terminal hand set 223 is obtained. Another side 
is added to 2nd adaptation echo canceller 1 12b from a controller 113, and is added to 2nd DITARU 
adder 105b as a pair opposite side false echo signal optimized from this 2nd adaptation echo canceller 
112b. 

[0039] On the other hand, a part of pair opposite side receiver voice sound reproduced with the receiver 
21 1 in the opposite terminal hand set 223 serves as a circumference lump signal of pair opposite side 
sound, and it is sent out from a microphone 214. Moreover, a part of pair opposite side input signal is 
generated as a circumference lump signal of a hybrid in a base station 221 and the opposite terminal 
circuit 222. The circumference lump signal of pair opposite side sound and the circumference lump 
signal of a hybrid are put together, and it is called the circumference lump signal of the pair opposite 
side. The circumference lump signal of the pair opposite side is added to 2nd digital adder 105b through 
the base station aerial 220, the telephone set aerial 101, the receiving-side wireless section 102, the 
channel decoder 103, and the speech decoder 104. 

[0040] In 2nd digital adder 105b, the pair opposite side false echo signal optimized from 2nd adaptation 
echo canceller 1 12b is added to a telephone set side bearer talk sound signal including this 
circumference lump signal of the pair opposite side, and data processing which negates the 
circumference lump signal of the pair opposite side (echo can selling) is performed. 
[0041] The echo can selling result of an operation by this 2nd digital adder 105b is checked, and 
optimization directions are taken out with a controller 1 13 to 2nd adaptation echo canceller 1 12b so that 
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the circumference lump signal of the pair opposite side may be lost. 

[0042] By repeating the processing mentioned above and performing it, the circumference lump signal 
of the pair opposite side with the sense of incongruity generated in the opposite section 200 can be 
negated. 

[0043] Next, the actuation at the time of shifting to a handsfree talk state by a key stroke etc. is 
explained. In this case, a handsfree control signal is supplied to a controller 113. Answering this 
handsfree control signal, a controller 113 sends out a switch control signal and a gain control signal to a 
switching circuit 107 and the microphone amplifier 115, respectively. A switch control signal is 
answered and a switching circuit 107 changes the flow of a receiver path, i.e., a receiver voice signal, in 
the receiver loudspeaker 109 direction from receiver 1 1 1 direction. Answering a gain control signal, the 
microphone amplifier 115 chan ges the gain to a setup at the time of a handsfree message. Th ereby, a 
handsfree message is attained . 

[0044] By performing same processing at the time of the hand-set message mentioned above during this 
handsfree message The circumference lump signal of telephone set side sound around which it turned to 
the digital method migration telephone set 100 side from the receiver loudspeaker 109 to the 
transmission microphone 1 14 is canceled. Moreover, the circumference lump signal of the pair opposite 
side which consists of a circumference lump signal of a hybrid generated in the base station 221 and the 
opposite terminal circuit 222 and a circumference lump signal of pair opposite side sound around which 
it turned from the receiver 211 in the opposite terminal hand set 223 to the microphone 214 is 
cancellable. 

[0045] In addition, of course, deformation and modification various by within the limits which this 
invention is not limited to the example mentioned above, and does not deviate from the summary of this 
invention are possible. 
[0046] 

[Effect of the Invention] As explained above, this invention can prevent the return of the telephone set 
transmission voice sound which he uttered during a hand-set message while being able to prevent the 
return of the pair opposite side transmission voice sound generated in the opposite section. Moreover, 
the effect same also at the time of a handsfree message as the time of a hand-set message is acquired. 
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PRIOR ART 


[Description of the Prior Art] The migration telephone set equipped with various echo canceller 
equipments from the former is proposed. Here, with reference to drawing 2 , it explains taking the case 
of the "handsfree portable telephone" currently indicated by JP,3-1 14344, A (it is hereafter called the 
advanced technology 1). 

[0003] The aerial 101 which receives a receiving voice electric wave as a wireless receiving sound 
signal while handsfree portable telephone 100' of illustration emits a transmitting voice electric wave 
(antenna), The transmission-and-reception splitter 130 which separates spectrally the wireless 
transmitting sound signal which should be sent out to aerial 101, and a wireless receiving sound signal, 
The wireless section 131 which changes into a baseband receiving sound signal the wireless receiving 
sound signal separated spectrally with the transmission-and-reception splitter 130 and which changes 
both baseband transmitting sound signals into a wireless transmitting sound signal, The control section 
132 which controls a telephone set, and the variable resistor 133 into which the level of a receiving 
sound signal is changed, The receiver loudspeaker 109 and earphone 134 which change into a receiving 
voice sound the receiving sound signal outputted from a variable resistor 133, The transmission 
microphone 1 14 which changes a transmission voice sound into a transmission sound signal, and the 
sidetone circuit 135 which leaks a transmission sound signal to the receiver loudspeaker 109 side, The 
handsfree message / hand-set message changeover switch 136 for performing the change at the time of a 
handsfree message and a hand-set message, The amplifier 137 which amplifies a transmission sound 
signal, and the echo canceller 138 which presumes the transfer characteristics of a sound echo path 
based on a baseband receiving sound signal, and outputs a false echo signal, A false echo signal is 
subtracted from the output of amplifier 137, and it has the adder 139 which outputs the above-mentioned 
baseband transmitting sound signal. 

[0004] Next, the actuation of handsfree portable telephone 100* shown in drawing 2 is explained. If a 
handsfree message / hand-set message changeover switch 136 is made into a hand-set message side, the 
sidetone circuit 135 for telling to the receiver loudspeaker 109 by making a part of transmission sound 
signal into a sidetone signal will serve as ON, and an echo canceller 138 will become off. 
[0005] On the other hand, if a changeover switch 136 is made into a handsfree message side, a sidetone 
circuit 135 will become off and an echo canceller 138 will serve as ON. An echo canceller 138 considers 
the receiver voice signal from an opposite terminal (not shown) as an input, and outputs the optimized 
false echo signal. A part of receiver voice sound from the opposite terminal reproduced by the receiver 
loudspeaker 109 is amplified with amplifier 137 as a surroundings lump and a circumference lump 
signal of sound as a circumference lump sound of sound to the transmission microphone 1 14, and it is 
supplied to an adder 139. An adder 139 deducts the false echo signal by which optimization was carried 
out [ above-mentioned ] from the circumference lump signal of sound, and negates the circumference 
lump signal of sound. The output of an adder 139 returns to an echo canceller 138, and an echo canceller 
138 optimizes a false echo signal so that the circumference lump signal of sound may become min. By 
repeating this processing, it has prevented transmitting a sound echo to an opposite terminal. 
[0006] What is described below is known as other advanced technology relevant to this invention. Even 
if a frequency offset joins a near end echo by forming the phase compensator which presumes the phase 
change of the adaptive digital filter which generates a false echo, and an echo, and modulates a false 
echo, and the adder which deducts the output of a phase compensator from the recovery output of a 
walkie-talkie in JP,3- 129928, A (it being hereafter called the advanced technology 2), the "echo canceller 
for automobile telephone modems" which can fully negate the echo is indicated. 
[0007] Moreover, the means which carries out the multiplication of the variable to an input signal is 
established before and after an echo canceller, and by updating a variable by the result as compared with 
a threshold, only when the level of an input signal is excessive, the "handsfree automobile telephone set" 
which enabled it to lower the level of an input signal is indicated by JP,3-16438,A (it is hereafter called 
the advanced technology 3). 

[0008] In the echo canceller circuit used for it in case a land mobile radiotelephone performs a handsfree 
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message in JP,2-298124,A (it is hereafter called the advanced technology 4), the "echo canceller circuit" 
which can obtain a good speech quality from the time of message initiation is indicated by giving the 
function to make the period of the time of message termination to the time of message initiation, and the 
tap coefficient of ADF at the time of message termination (adaptive digital filter) hold. 
[0009] A digital-signal-processing means to set the false signal of the opposite phase which offsets 
singing based on the property of the singing path of a transmission signal or a receiver signal to JP,64- 
81557,A (for it to be hereafter called the advanced technology 5) is established, and the "automobile 
telephone set" which can prevent the singing generating itself is indicated. 
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TECHNICAL PROBLEM 


[Problem(s) to be Solved by the Invention] Conventional echo canceller equipment is used only at the 
time of a handsfree message, and was not used at the time of a hand-set message as indicated by 
advanced technology 1 and 4. However, the circumference lump signal of sound may occur also in the 
time of a hand-set message. Moreover, when the amount of the circumference lump signal of a hybrid 
by the side of a circuit and the amount of the circumference lump signal of sound of an opposite 
terminal system increased, return sense of incongruity had the transmission voice sound which he 
uttered not related at the time of a hand-set message at the time of a handsfree message. 
[001 1] So, the technical problem of this invention cancels a hybrid and the circumference lump signal of 
sound at the time of a hand-set message, and is to offer the echo canceller equipment a surroundings 
lump signal with sense of incongruity can be prevented from generating. 

[0012] It is only that the advanced technology 2 indicates the technology of fully negating the echo even 
if a frequency offset joins a near end echo, and the technical problem which it is going to solve is 
different from this invention, case the advanced technology 3 has the excessive level of an input signal - 
the level of an input signal — lowering ** -- it is only indicating the technology made like and the 
technical problem which it is going to solve is different from this invention. Moreover, the advanced 
technology 5 is only indicating the technology which prevents the singing generating itself, and the 
technical problem which it is going to solve is different from this invention. 
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MEANS 

[Means for Solving the Problem] While reproducing with a receiver a receiving sound signal acquired 
by receiving and restoring to a pair opposite side wireless transmission voice electric wave sent out from 
the opposite section in a receiving voice sound according to the 1 st mode of this invention It is echo 
canceller equipment used for a migration telephone set which transmits a telephone set side wireless 
transmission voice electric wave acquired by changing a transmission voice sound into a transmission 
sound signal with a transmission microphone, and modulating a subcarrier with this transmission sound 
signal to the opposite section. This echo canceller equipment A telephone set side false echo signal is 
added to a transmission sound signal which is for negating a circumference lump signal of telephone set 
side sound with which a receiving voice sound turned to a transmission microphone, and includes a 
circumference lump signal of telephone set side sound. An adder which performs data processing which 
negates a circumference lump signal of telephone set side sound, and an adaptation echo canceller 
generated while optimizing a telephone set side false echo signal sent out to an adder based on a 
receiving sound signal, The echo can selling result of an operation by adder is checked, and echo 
canceller equipment containing a controller which takes out optimization directions to an adaptation 
echo canceller is obtained. 

[0014] While reproducing with a receiver a receiving sound signal acquired by receiving and restoring 
to a pair opposite side wireless transmission voice electric wave sent out from the opposite section in a 
receiving voice sound according to the 2nd mode of this invention It is echo canceller equipment used 
for a migration telephone set which transmits a telephone set side wireless transmission voice electric 
wave acquired by changing a transmission voice sound into a transmission sound signal with a 
transmission microphone, and modulating a subcarrier with this transmission sound signal to the 
opposite section. This echo canceller equipment A pair opposite side false echo signal is added to a 
receiving sound signal which is for negating a circumference lump signal of the pair opposite side with 
which a telephone set side wireless transmission voice electric wave received in an opposite station 
turns, and is acquired, and includes a circumference lump signal of the pair opposite side. An adder 
which performs data processing which negates a circumference lump signal of the pair opposite side, 
and an adaptation echo canceller generated while optimizing a pair opposite side false echo signal sent 
out to an adder based on a transmission sound signal, The echo can selling result of an operation by 
adder is checked, and echo canceller equipment containing a controller which takes out optimization 
directions to an adaptation echo canceller is obtained. 


http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 03/15/2004 


Page 1 of 4 


EXAMPLE 


[Example] Next, this invention is explained to details with reference to a drawing. 
[0017] With reference to drawing 1 , the migration communication system which has the digital method 
migration telephone set 100 containing the echo canceller equipment by one example of this invention 
and the opposite section 200 which counters this is explained. 

[0018] As everyone knows, in mobile communication, the service area covering a large range is divided 
into some, and the method of arranging a base station to each is adopted. Each divided area is called a 
wireless zone. One usable radio channel is assigned to each wireless zone out of two or more radio 
channels. 

[0019] The digital method migration telephone set 100 The telephone set aerial 101 and the receiving- 
side wireless section 102 (RX RF), The channel decoder 103, the speech decoder 104, and the 1st and 
the 2nd digital adder 105a and 105b, Digital one / analog (D/A) converter 106, and the switch (SW) 
circuit 107, The loudspeaker amplifier 108, the receiver loudspeaker 109, and the receiver amplifier 110, 
A receiver 111, and the 1st and the 2nd adaptation echo canceller 1 12a and 1 12b, It has a controller 113, 
the transmission microphone 1 14, the microphone amplifier 115, the analog / digital (A/D) converter 
1 16, the speech coder 1 17, the channel coder 118, and the transmitting-side wireless section (TX RF) 
119. 

[0020] The opposite section 200 is equipped with the base station aerial 220, a base station 221, the 
opposite terminal circuit 222, and the opposite terminal hand set 223. The opposite terminal hand set 
223 has a receiver 211 and a microphone 214. 

[0021] In the opposite section 200, with a microphone 214, the pair opposite side transmission voice 
sound uttered by the pair opposite side speaker who possessed the opposite terminal hand set 223 is 
changed into a pair opposite side transmission sound signal, is sent out to a base station 221 through the 
opposite terminal circuit 222, and is discharged from the base station aerial 220 as a pair opposite side 
wireless transmission voice electric wave here. 

[0022] In the digital method migration telephone set 100, only the signal of a channel predetermined by 
the channel decoder 103 is taken out, and the above-mentioned pair opposite side wireless transmission 
voice electric wave is decrypted by the telephone set side digital receiving sound signal by the speech 
decoder 104, after being received as a telephone set side wireless receiving voice electric wave in the 
telephone set aerial 101 and getting over in the receiving-side wireless section 102. 
[0023] Although the echo canceller equipment applied to this invention by the 1st and 2nd digital adders 
105a and 105b, the 1st and 2nd adaptation echo cancellers 1 12a and 1 12b, and the controller 1 13 is 
constituted, the actuation is explained to details later. 

[0024] A telephone set side digital receiving sound signal is supplied to D/A converter 106 through 2nd 
digital adder 105b. D/A converter 106 changes a telephone set side digital receiving sound signal into a 
telephone set side analog receiving sound signal. A telephone set side analog receiving sound signal is 
supplied to a switching circuit 107. The switch control signal (SW CONT) supplied from a controller 
1 13 is answered, and a switching circuit 107 chooses one side for one of the receiver loudspeaker 109 
side and the receiver 1 1 1 sides so that it may mention later. When a switching circuit 107 chooses a 
receiver 1 1 1 side, a telephone set side analog receiving sound signal is supplied to a receiver 111 
through the receiver amplifier 110, and the telephone set side receiving voice sound which reproduced 
the pair opposite side transmission voice sound with the receiver 1 1 1 is obtained. When a switching 
circuit 107 chooses the receiver loudspeaker 109 side, a telephone set side analog receiving sound signal 
is supplied to the receiver loudspeaker 109 through the loudspeaker amplifier 108, and a pair opposite 
side transmission voice sound is reproduced by the receiver loudspeaker 109. 
[0025] After the telephone set side transmission voice sound uttered in the digital method migration 
telephone set 100 on the other hand by the telephone set side speaker who possessed it is changed into a 
telephone set side transmission sound signal by the transmission microphone 1 14 and is amplified with 
the microphone amplifier 115 with it, it is supplied to A/D converter 1 16. A/D converter 1 16 changes a 
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telephone set side transmission sound signal into a telephone set side digital transmission sound signal. 
This telephone set side digital transmission sound signal is supplied to the speech coder 117 through 1st 
digital adder 105a. After encoding in the speech coder 1 17, a telephone set side digital transmission 
sound signal is changed into the signal of a predetermined channel by the channel coder 118, and a 
telephone set side wireless transmission voice electric wave becomes irregular, and it is discharged by 
the transmitting-side wireless section 1 19 from the telephone set aerial 101 . 
[0026] In the opposite section 200, after receiving the above-mentioned telephone set side wireless 
transmission voice electric wave as a pair opposite side wireless receiving voice electric wave in the 
base station aerial 220 and getting over by the base station 221, the opposite terminal hand set 223 is 
supplied through the opposite terminal circuit 222, and the other party receiving voice sound which 
reproduced the telephone set side transmission voice sound with the receiver 21 1 in this is obtained. 
[0027] Next, the echo canceller equipment concerning this invention is explained. 
[0028] 1st digital adder 105a adds the telephone set side false echo signal generated from 1st adaptation 
echo canceller 1 12a later mentioned to the telephone set side digital transmission sound signal outputted 
from A/D converter 1 16, and performs data processing which negates the echo signal included in it from 
a telephone set side digital transmission sound signal. 1st adaptation echo canceller 1 12a is generated 
optimizing the telephone set side false echo signal sent out to 1st digital adder 105a based on the 
telephone set side digital receiving sound signal outputted from 2nd digital adder 105b. 
[0029] Similarly, 2nd digital adder 105b adds the pair opposite side false echo signal generated from 
2nd adaptation echo canceller 1 12b later mentioned to the telephone set side digital receiving sound 
signal outputted from the speech decoder 104, and performs data processing which negates the echo 
signal included in it from a telephone set side digital receiving sound signal. 2nd adaptation echo 
canceller 1 12b is generated optimizing the pair opposite side false echo signal sent out to 2nd digital 
adder 105b based on the telephone set side digital transmission sound signal outputted from 1st digital 
adder 105 a. 

[0030] A controller 1 13 checks the echo can selling result of an operation by the 1st and 2nd digital 
adders 5a and 5b, and takes out optimization directions to the 1st and 2nd adaptation echo cancellers 
1 12a and 1 12b. Moreover, a controller 1 13 makes the 1 10/loudspeaker amplifier 108 of receiver 
amplifier change by sending out a switch control signal (SW CONT) to a switching circuit 107 
according to the handsfree control signal (HF CONT) supplied from the outside. Corresponding to it, a 
controller 1 13 issues directions so that a gain control signal (GAIN CONT) may adjust the gain of the 
microphone amplifier 115. 

[003 1] A switching circuit 107 changes a receiver path in the loudspeaker amplifier 108 and the receiver 
loudspeaker 109 direction from receiver amplifier 110 and receiver 1 1 1 direction based on the above- 
mentioned switch control signal. 

[0032] Based on the above-mentioned gain control signal, two steps of gain settings, at the time of a 
hand-set message and a hand free message, are possible for the microphone amplifier 115. 
[0033] Next, actuation of the digital method migration telephone set 100 containing the echo canceller 
equipment shown in drawing 1 is explained. The actuation at the time of a hand-set message is 
first. At this time, the switching circuit 107 has chosen the receiver amplifier 1 10 side, as shown in 
drawing 1 . 

[0034] As mentioned above, the telephone set side digital receiving sound signal transmitted from the 
opposite section 200 is distributed to two before D/A converter 106. One of these is changed into a 
telephone set side analog receiving sound signal with D/A converter 106, it is amplified with the 
receiver amplifier 110, and a pair opposite side transmission voice sound is reproduced with a receiver 
111. Another side is added to 1st adaptation echo canceller 1 12a from a controller 113, and is added to 
1st digital adder 105a as a telephone set side false echo signal from there. 

[0035] The part is amplified by the transmission microphone 1 14 with a surroundings lump and the 
microphone amplifier 1 15 as a circumference lump signal of telephone set side sound, and the telephone 
set side bearer talk voice sound reproduced with the receiver 1 1 1 is changed into the circumference 
lump signal of telephone set side digital sound with A/D converter 1 16, and is applied to 1st digital 


http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 03/15/2004 


Page 3 of 4 


adder 105a. In this 1st digital adder 105a, the optimized telephone set side false echo signal which is 
supplied from 1st adaptation echo canceller 1 12a and which was mentioned above is added to a 
telephone set side digital transmission sound signal including the circumference lump signal of 
telephone set side digital sound, and processing which negates the circumference lump signal of 
telephone set side sound (echo can selling) is performed. 

[0036] The echo can selling result of an operation is checked, and optimization directions are taken out 
with a controller 1 13 to 1st adaptation echo canceller 1 12a so that the circumference lump signal of 
telephone set side sound mentioned above may be lost. 

[0037] The circumference lump signal of telephone set side sound with sense of incongruity can be 
prevented from generating by repeating the processing mentioned above. 

[0038] On the other hand, the telephone set side digital transmission sound signal acquired by carrying 
out digital conversion with A/D converter 116 makes the telephone set side transmission sound signal 
collected with the transmission microphone 1 14 distribute to two before the speech coder 1 17. One of 
these passes along the speech coder 117, the channel coder 118, and the transmitting-side wireless 
section 1 19, and is sent out as a telephone set side transmitting wireless electric wave from the telephone 
set aerial 101. This telephone set side transmitting wireless electric wave passes along a base station 221 
and the opposite terminal circuit 222, after being received as a pair opposite side input signal in the base 
station aerial 220, and the pair opposite side receiver voice sound which reproduced telephone set side 
transmission voice with the receiver 21 1 in the opposite terminal hand set 223 is obtained. Another side 
is added to 2nd adaptation echo canceller 1 12b from a controller 113, and is added to 2nd DITARU 
adder 105b as a pair opposite side false echo signal optimized from this 2nd adaptation echo canceller 
112b. 

[0039] On the other hand, a part of pair opposite side receiver voice sound reproduced with the receiver 
21 1 in the opposite terminal hand set 223 serves as a circumference lump signal of pair opposite side 
sound, and it is sent out from a microphone 214. Moreover, a part of pair opposite side input signal is 
generated as a circumference lump signal of a hybrid in a base station 221 and the opposite terminal 
circuit 222. The circumference lump signal of pair opposite side sound and the circumference lump 
signal of a hybrid are put together, and it is called the circumference lump signal of the pair opposite 
side. The circumference lump signal of the pair opposite side is added to 2nd digital adder 105b through 
the base station aerial 220, the telephone set aerial 101, the receiving-side wireless section 102, the 
channel decoder 103, and the speech decoder 104. 

[0040] In 2nd digital adder 105b, the pair opposite side false echo signal optimized from 2nd adaptation 
echo canceller 1 12b is added to a telephone set side bearer talk sound signal including this 
circumference lump signal of the pair opposite side, and data processing which negates the 
circumference lump signal of the pair opposite side (echo can selling) is performed. 
[0041] The echo can selling result of an operation by this 2nd digital adder 105b is checked, and 
optimization directions are taken out with a controller 1 13 to 2nd adaptation echo canceller 1 12b so that 
the circumference lump signal of the pair opposite side may be lost. 

[0042] By repeating the processing mentioned above and performing it, the circumference lump signal 
of the pair opposite side with the sense of incongruity generated in the opposite section 200 can be 
negated. 

[0043] Next, the actuation at the time of shifting to a handsfree talk state by a key stroke etc. is 
explained. In this case, a handsfree control signal is supplied to a controller 113. Answering this 
handsfree control signal, a controller 1 13 sends out a switch control signal and a gain control signal to a 
switching circuit 107 and the microphone amplifier 115, respectively. A switch control signal is 
answered and a switching circuit 107 changes the flow of a receiver path, i.e., a receiver voice signal, in 
the receiver loudspeaker 109 direction from receiver 1 1 1 direction. Answering a gain control signal, the 
microphone amplifier 115 changes the gain to a setup at the time of a handsfree message. Thereby, a 
handsfree message is attained. 

[0044] By performing same processing at the time of the hand-set message mentioned above during this 
handsfree message The circumference lump signal of telephone set side sound around which it turned to 
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the digital method migration telephone set 100 side from the receiver loudspeaker 109 to the 
transmission microphone 1 14 is canceled. Moreover, the circumference lump signal of the pair opposite 
side which consists of a circumference lump signal of a hybrid generated in the base station 221 and the 
opposite terminal circuit 222 and a circumference lump signal of pair opposite side sound around which 
it turned from the receiver 21 1 in the opposite terminal hand set 223 to the microphone 214 is 
cancellable. 

[0045] In addition, of course, deformation and modification various by within the limits which this 
invention is not limited to the example mentioned above, and does not deviate from the summary of this 
invention are possible. 
[0046] 
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DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the migration communication system which has a digital 
method migration telephone set containing the echo canceller equipment by one example of this 
invention, and the opposite section which counters this. 

[Drawing 2] It is the block diagram which was indicated by JP,3-1 14344,A and in which showing the 
configuration of the conventional handsfree portable telephone. 
[Description of Notations] 

100 Digital Method Migration Telephone Set 

101 Telephone Set Aerial 

102 Receiving-Side Wireless Section (RX RF) 

103 Channel Decoder 

104 Speech Decoder 
105a, 105b Digital adder 

106 Digital One / Analog (D/A) Converter 

107 Switch (SW) Circuit 

108 Loudspeaker Amplifier 

109 Receiver Loudspeaker 

1 10 Receiver Amplifier 

1 1 1 Receiver 

1 12a ? 1 12b Adaptation echo canceller 

113 Controller 

1 14 Transmission Microphone 

115 Microphone Amplifier 

116 Analog / Digital (A/D) Converter 

117 Speech Coder 

118 Channel Coder 

1 19 Transmitting-Side Wireless Section (TX RF) 
200 Opposite Section 

211 Receiver 
214 Microphone 

220 Base Station Aerial 

221 Base Station 

222 Opposite Terminal Circuit 

223 Opposite Terminal Hand Set 
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